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CABINET FOR COMPUTER DEVICES WITH AIR DISTRIBUTION DEVICE 



CROSS-REFERENCE TO RELATED APPLICATIONS: 
Not Applicable. 

FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT: 
Not Applicable. 

TECHNICAL FIELD 

The present invention relates to a cabinet for an arrangement of computer devices and 
having an internal air distribution device. More specifically, the present invention relates to a 
cabinet with an internal air distribution device that selectively delivers ambient room air to an 
arrangement of computer devices. 



BACKGROUND OF THE INVENTION 

Cabinets for a stack of computer devices are well-known in the computer accessory 
industry. Conventional cabinets are generally rectangular structures with an internal region that 
contains a rack for storing and supporting multiple computers. Typically, the rack has a 
multitude of slots that receive and support the computers or servers in a vertical arrangement. 
The majority of existing cabinets include at least one door that provides access to the interior of 
the cabinet, including the rack and the computers. 

Existing cabinets suffer from a number of problems including the excessive build-up or 
accumulation of heat that is generated during operation of the computers. Since heat rises, an 
inordinate amount of heat is found at an upper portion of the cabinet during operation of the 
computers, while a lesser amount of heat is found at a lower portion of the cabinet. As a result, 
there is a temperature gradient within the cabinet, from the upper portion to the lower portion 
of the cabinet. In most cabinets, there is a temperature gradient along the face or front portion 
of the rack and the rear portion of the rack. It is well-recognized that heat is a major contributing 
factor to the failure of the computer components within the cabinet. Because a greater amount 
of heat is found at the upper portion of the cabinet, the computers positioned in the upper portion 
of the rack experience a greater failure rate than those positioned in the lower portion of the rack. 
Although computers in the upper portion of the cabinet tend to fail at a higher rate, the computers 
in the lower portion of the cabinet can fail, especially when a large amount of heat is present. 
To address these and other problems, a number of conventional cabinets include a cooling device 
intended to reduce the amount of heat that accumulates in the cabinet. However, the cooling 
devices of these cabinets do not provide a uniform flow of cooling air throughout the cabinet, 
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thereby reducing the effectiveness of the device. In addition, these cooling devices create 
number of installation problems due to large dimensions and bulky configurations. 

A conventional cabinet having a cooling device is marketed by the Liebert Corporation 
of Columbus, Ohio under the AirFlow Enhancer trade name. This cooling device is a large, 
5 external device that mounts to the outer surface of the rear door of the cabinet. Also, the device 

includes a number of fans that are designed to draw air through the front door of the cabinet, the 
rack and computers, and the rear door. Due its arrangement of fans, this device cannot provide 
cool air to specific locations within the cabinet and, as a result, does not address the temperature 

gradient explained above. In addition, this device has large dimensions which can negatively 

r 

10 affect the positioning of the host cabinet and nearby cabinets. Another cabinet and cooling 

device marketed by Liebert Corp. and marketed under the RackCooler trade name suffers from 
similar problems. This cooling device is an external device with multiple fans that mounts to 
the rear door of the cabinet. Unlike the previous device, the RackCooler is a complex device that 
includes a cooling coil with a hose for attachment to a cooling unit. In addition to the limitations 

15 presented above, this device is costly and requires additional connections to the cooling unit. 

U.S. Patent No. 6,186,890 discloses a computer cabinet with an opening in a lower region 
of the cabinet and a vent in the top wall of the cabinet. Similarly, U.S. Patent Nos. 6,557,357; 
6,412,292; and, 6,574,970 each disclose a computer cabinet with an inlet opening in the bottom 
wall of the cabinet and a vent in the top wall of the cabinet. Collectively, these computer 

20 cabinets cannot uniformly distribute cool air within the cabinet to address the temperature 

gradient and, as a result, are not effective at addressing the issues identified above. 



Therefore, there is a definite need for a cabinet with an air distribution device that 
precisely and selectively delivers cool ambient air to the computers within the rack to address 
the temperature gradient. In addition, there is a need for an affordable cabinet with an internal 
air distribution device that does not increase the footprint or exterior configuration of the cabinet. 

The present invention is provided to solve these and other problems. 
SUMMARY OF THE INVENTION 

The present invention relates to a cabinet for housing computer devices or servers. The 
cabinet has an internal chamber with at least one air distribution device that draws in and 
selectively distributes ambient room air to a frontal region of the computer devices. In most 
installations, the cabinet is placed in an air conditioned environment, so the ambient air is cool 
air. The cabinet further includes an internal support structure or rack that supports the computer 
devices. The cabinet has an internal chamber that is defined by a side wall arrangement that 
includes a permeable front wall, a permeable rear wall, a first side wall, and a second side wall. 
Preferably, the front wall and/or the rear wall are doors that are hingeably connected to the 
cabinet. 

In accord with the invention, the internal air distribution device includes an elongated 
duct, a plurality of discharge ports, an inlet fan, and a plenum. The duct defines a passageway 
for the distribution of air. The duct is positioned substantially vertical within the cabinet 
between the side wall arrangement and the support structure. The duct of the internal air 
distribution device includes at least one discharge port that is in fluid communication with the 
passageway and that transmits air from the passageway into the internal chamber. The discharge 
ports are preferably adjustable nozzles that can be selectively altered to control the volume and 



direction of the air flow. The nozzles are cooperatively positioned with the computer devices 
in the support structure to supply cool ambient air to a frontal region of the computer devices, 
including the front face and adjacent side portions of the devices. The inlet fan is in fluid 
communication with the passageway of the duct. The inlet fan is configured to draw in air from 
a lower region of the internal chamber of the cabinet. The inlet fan has an opening through 
which air is drawn and communicated to the passageway. The plenum is a region of the internal 
chamber from which air is drawn into the passageway by the inlet fan. A lower portion of the 
elongated duct extends into the plenum. 

In further accord with the invention and in operation, the air distribution device draws 
ambient air into the cabinet and then distributes it to the frontal region of the computer devices 
arrayed in the support structure. Because the discharge ports are selectively adjustable, the air 
distribution device precisely distributes air to the computer devices. The air transmitted by the 
distribution device is drawn into the computer devices and as a result, the amount of heat that 
is generated by the devices and that remains within the internal chamber of the cavity is reduced. 
This causes a reduction in the temperature gradient within the cabinet. 

In further accord with the invention, there is an enlarged cabinet with two distinct internal 
chambers. Each internal chamber has at least one air distribution device, and a side wall 
arrangement. Preferably, the enlarged cabinet has four air distribution devices; however, the 
assembly can have a greater or lesser number of distribution devices. 

Other features and advantages of the invention will be apparent from the following 
specification taken in conjunction with the following drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of the cabinet of the present invention, showing an internal 
air distribution device and a support structure for a computer device; 

Fig. 2 is a perspective view of the present invention of Fig. 1 , showing the air distribution 
device removed from the cabinet; 

Fig. 3 is a front plan view of the cabinet of Fig. 1, showing the air distribution device and 
a front wall of the cabinet being removed; 

Fig. 4 is a top plan view of the cabinet of Fig. 1 taken along line 4-4 of Fig. 3, showing 
the air distribution device within the cabinet; 

Fig. 5 is a side plan view of the cabinet of Fig. 1 taken along line 5-5 of Fig. 3, showing 
the air distribution device within the cabinet; 

Fig. 6 is side plan view of a nozzle extending from a duct of the air distribution device 
of the cabinet of Fig. 1; 

Fig. 7 is a perspective view of an alternate cabinet of the present invention, showing an 
enlarged cabinet having a pair of internal chambers with multiple air distribution devices; 

Fig. 8 is a perspective view of the present invention of Fig. 7, showing the air distribution 
devices removed from the cabinet; 

Fig. 9 is a front plan view of the cabinet of Fig. 7, showing two air distribution devices 
and a front wall of each cabinet being removed; 

Fig. 10 is a top plan view of the double cabinet of Fig. 7 taken along line 10-10 of Fig. 
9, showing the air distribution devices within the cabinet; and, 
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Fig. 1 1 is a is a perspective view of an alternate cabinet of the present invention, showing 
an internal air distribution device and a support structure for a computer device. 
DETAILED DESCRIPTION 

While this invention is susceptible of embodiments in many different forms, there is 
5 shown in the drawings and will herein be described in detail a preferred embodiment of the 

invention with the understanding that the present disclosure is to be considered as an 
exemplification of the principles of the invention and is not intended to limit the broad aspect 
of the invention to the embodiment illustrated. 

Referring to Fig. 1, a cabinet 10 for housing computer devices or servers 12 is shown. 
10 The cabinet 10 has at least one internal air distribution device 14 that is configured to selectively 
distribute ambient air to a frontal portion 16 of the computer devices 12. In most installations, 
the cabinet 10 is placed in an air conditioned environment, such as an air conditioned data center, 
so the ambient air is generally cool air. The frontal portion 16 of the computer device 12 
includes the front face and the front portion of the adjacent side walls of the device 12 . 
15 Although a single computer device 12 is shown in Fig. 1, it is understood that a plurality of 

computer devices 12 can be positioned within the cabinet 10. The cabinet 10 further includes 
an internal support structure or rack 18 that is adapted to support computer devices 12 in a 
substantially horizontal or stacked position. 

As shown in Figs. 1 and 3, the cabinet 10 has an internal chamber 20 that is defined by 
20 a side wall arrangement 22. The side wall arrangement 22 defines a perimeter Per.l of the 

cabinet 10. The side wall arrangement 22 includes a front wall 24, a rear wall 26, a first side 
wall 28, and a second side wall 30. In a preferred embodiment, the front wall 24 and/or the rear 
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wall 26 are doors that are hingeably connected to the cabinet 10 such that they can moved 
between open and closed positions to provide access to the internal chamber 20 of the cabinet 
10. The front wall 24 includes an upper segment 32 and a lower segment 34 that is air 
permeable, meaning that air can pass through the segment 34 and enter the internal chamber 20. 
The lower segment 34 can be a grate, screen, or a panel with multiple openings. Regardless of 
the precise construction, the lower segment 34 is adapted to allow cool air to enter the cabinet 
10. Alternatively, the entire front wall 24, including the upper and lower segments 32, 34, has 
a grate composition to ensure air permeability. Like the lower segment 34, the rear wall 26 has 
a grate composition. Thus, the rear wall 26 is configured to vent warm air from the cabinet 10. 

The computer device support structure or rack 18 is positioned within the internal 
chamber 20 of the cabinet 10. The support structure 18 comprises multiple vertical posts or 
columns 36 that usually extend the height of the cabinet 10. Each post 36 has means for 
engaging 38 a portion of the computer device 12 to horizontally support the device 12. For 
example, the engaging means 38 is a collection of ledges and/or brackets that extend transverse 
to the post 36 to slidingly engage the computer device 12 as it is inserted into the support 
structure 18. Typically, the engaging means 38 are spaced along the posts 36 to define slots or 
bays wherein each slot receives a computer device 12. The four posts 36 define a perimeter Per.2 
of the support structure 18, and preferably, the perimeter Per.2 of the support structure 18 is less 
than the perimeter Per.l of the cabinet 10. As a result, there is a cavity or clearance C between 
the support structure 18 and the side wall arrangement 22 of the cabinet 10. Described in a 
different manner, there is a void between the posts 36 of the support structure 18 and the side 
wall arrangement 22 of the cabinet 10. Referring to Fig. 2, the cavity C has a generally 



rectangular configuration when viewed from above. Preferably, the cavity C extends 
substantially the height of the cabinet 10. One of skill in the art recognizes that the dimensions 
of the cavity C vary with the design parameters of the support structure 18 and the cabinet 10. 
In the cabinet 10, flexible cables or leads, including power cords, are positioned in the cavity C 
whereby the cavity C becomes a raceway for the cables. 

The cabinet 10 includes a top wall 40 and a bottom wall 42. Preferably, the top and 
bottom walls 40, 42 are solid panels. Alternatively, the top wall 40 can include a ventilation fan 
(not shown) to further aid air flow throughout the cabinet 10. Similarly, the bottom wall 42 can 
include an opening(s) (not shown) to increase air flow into the cabinet 10. Although not shown, 
the cabinet 10 can include a leg assembly (not shown) that elevates the cabinet 10 a distance 
above the support surface or floor. 

As shown in Figs. 1-5, the internal air distribution device 14 includes an elongated duct 
50, a plurality of discharge ports 62, an inlet fan 70, and a plenum 80. The duct 50 defines a 
passageway 52 for the distribution of air. The duct 50 is positioned substantially vertical within 
the cabinet 10, however, the duct 50 and the resulting passageway 52 can have an angular 
orientation within the cabinet 10. The duct 50 has a front wall 54, a rear wall 56, a first side wall 
58, and a second side wall 60. The duct 50 also includes a top wall 57 and a bottom wall 59. 
In cross-section, the duct 50 has a generally rectangular configuration. Preferably, the duct 50 
extends between the top wall 40 and the bottom wall 42 of the cabinet 10. Alternatively, an 
upper portion of the duct 50 is positioned below the top wall 40 of the cabinet 10, thereby 
creating a clearance there between. The duct 50 is generally a rigid structure formed from sheet 
metal or a similar metallic material; however, the duct 50 can be formed from a flexible material. 
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Preferably, the duct 50 is positioned adjacent an inner surface of either the first or second side 
walls 28, 30; however, the duct 50 can be spaced from the inner surface. Alternatively, the duct 
50 is integrally formed with the side wall 28, 30. In this manner, the side wall 28, 30 forms an 
extent of the passageway 52 and the duct is generally U-shaped when viewed in cross-section. 
In comparison, the duct 50 of Figs. 1-5 is generally rectangular when viewed in cross-section. 
One of skill in the art recognizes that the configuration of the duct 50 can be altered depending 
upon the design parameters of the cabinet 10. For example, the duct 50 can be tubular with a 
circular or oval configuration in cross-section In another alternative, the dimensions of the side 
wall 28, 30 are reduced wherein the side wall 30 is connected to the duct 50 (and not the corners 
of the cabinet 10) to form the side wall arrangement 22. 

The duct 50 of the internal air distribution device 14 includes at least one discharge port 
62. The discharge ports 62 are in fluid communication with the passageway 52 of the duct 50 
and are configured to transmit air from passageway 52 into the internal chamber 20. Referring 
to Figs. 1-5, the discharge ports 62 are positioned in the second side wall 60; however, the ports 
62 can be positioned in the rear wall 56 of the duct 50 or in both the second side wall 60 and the 
rear wall 56. When the ports 62 are positioned in the rear wall 56, air is distributed generally 
along the side walls 28, 30 of the cabinet 10. The discharge ports 62 are preferably adjustable 
nozzles 64 that can be selectively altered to control the volume and direction of the air flow. As 
shown in Fig. 6, the adjustable nozzle 64 includes a base portion 66 that is fixedly positioned in 
an opening in the second side wall 60 of the duct 50. The base portion 66 extends into the 
interior of the duct 50. The nozzle 64 further includes a central portion 67 that is moveable with 
respect to the base portion 66. The central portion 67 has an outlet opening or vent 68 through 
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which air exits the nozzle 64. An exit flow path FP4 of the cool air is shown exiting the outlet 
opening 68 (see Figs. 3 and 6). An adjustable damper or vane 69 is positioned within the central 
portion 67. The damper 69 can be adjusted to control the direction and/or quantity of air exiting 
the nozzle 64 via the outlet opening 68. Consequently, the direction and volume of the exit flow 
path FP4 can be varied by adjusting either the central portion 67 or the damper 69. Each nozzle 
64 is selectively adjustable between a first position PI wherein the nozzle 64 is open to transmit 
air, and a second position P2 (not shown) wherein the nozzle 64 is closed and air transmission 
is precluded. In addition, the nozzle 64 is moveable to an intermediate position P3 (not shown) 
wherein the nozzle 64 transmits a reduced quantity of air. Thus, the nozzle 64 can be throttled 
or adjusted between the first, intermediate, and second positions to selectively control the flow 
air through the nozzle 64. 

As shown in Fig. 1, the nozzles 64 are cooperatively positioned with the computer 
devices 12 in the support structure 18 to transmit air to a frontal portion 16 of the computer 
devices 12. Thus, the nozzles 64 are arrayed in a front portion 60a of the second side wall 60 
of the duct 50 (see Figs. 1 , 2 and 5). The precise positioning of the nozzles 64 in the second side 
wall 60 can vary to accommodate different sized support structures 18 and computer devices 12. 
The nozzles 64 are positioned along an extent of the duct 50; however, the precise number and 
positioning of the nozzles 64 varies with the design parameters of the air distribution device 14 
and the cabinet 10. In another embodiment, the nozzles 64 are omitted and the discharge port 
62 comprises either a single slot or series of slots. In this configuration, the slot has an internal 
damper that can be adjusted to control the flow of air through the discharge port 62. 
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The inlet fan 70 is in fluid communication with the passageway 52 of the duct 50. The 
inlet fan 70 is configured to draw in air from a lower region of the internal chamber 20 of the 
cabinet 10. The inlet fan 70 is mounted in a duct housing 72 that is positioned adjacent to the 
vertical duct 50. Thus, the inlet fan 70, the housing 72, and the passageway 52 are in fluid 
communication. The inlet fan 70 has an opening 74 through which air is drawn and 
communicated to the passageway 52. An inlet flow path FP2 (see Fig. 3) represents the air that 
is drawn through the opening 74 towards the passageway 52. Due to the positioning of the inlet 
fan 70, the inlet flow path FP2 is transverse to the side walls 28, 30 of the cabinet 10. 
Alternatively, the inlet fan 70 is positioned such that the inlet flow path FP2 is transverse to the 
front and rear walls 24, 26 of the cabinet 10. Referring to Figs. 1-6, the inlet fan 70 has an inlet 
axis that is parallel to a discharge axis of the nozzles 64, where the inlet axis is the axis of the 
inlet area and the discharge axis the is the axis of the discharge area. Alternatively, the inlet fan 
70 is repositioned such that the inlet axis is generally perpendicular to the discharge axis of the 
nozzles 64. 

Although the inlet fan 70 is shown as being positioned adjacent to the vertical duct 50, 
the inlet fan 70 can be incorporated into a lower segment of the duct 50. In this configuration, 
the inlet fan 70 is inline with the duct 50 and the passageway 52. In Fig. 1, the inlet fan 70 is 
shown positioned generally between a pair of vertical posts 36 of the support structure 18; 
however, the inlet fan 70 can be positioned beyond or external to the posts 36. For example, the 
inlet fan 70 can be positioned between a front post 36 and the front wall 24 of the side wall 
arrangement 22, or between a rear post 36 and the rear wall 26. The inlet fan 70 has a lead (not 
shown) for connection to a power source. The air distribution device 14 can include a 
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programmable control panel to monitor and control the operation of the air distribution device 
14, including the inlet fan 70. Preferably, the inlet fan70 is a vane axial fan with a fractional 
horsepower motor. However, one of skill in the art recognizes that a number of different fans 
can be utilized as the inlet fan 70, such as a centrifugal fan. 

Referring to Figs. 1 , 3 and 5, the internal chamber 20 of the cabinet 10 includes a plenum 
80, wherein the plenum 80 is a lower region of the internal chamber 20 from which air is drawn 
into the passageway 52 by the inlet fan 70. The plenum 80 is defined by a horizontal partition 
wall 82, a rear partition wall 84, the bottom wall 42 of the cabinet 10, and the lower segment 34 
of the front wall 24. Preferably, the horizontal partition wall 82 is positioned below the 
adjustable nozzles 64. The rear partition wall 84 is spaced from the rear wall 26 of the side wall 
arrangement 22 to define a clearance. A lower portion of the vertical duct 50 is positioned 
within the plenum 80. Preferably, the inlet fan 70 is positioned entirely within the plenum 80. 
However, depending upon the design parameters of the inlet fan 70 and the plenum 80, an extent 
of the inlet fan 70 can extend beyond the plenum 80. Alternatively, the plenum 80 is positioned 
in an upper region of the internal chamber 20. In this configuration, an intermediate duct (not 
shown) is in fluid communication with the plenum, the inlet fan 70 and the passageway 52 of the 
duct 50. 

As shown in Figs. 1 and 3-5, the air distribution device 14 is positioned in the cavity C 
of the cabinet 10. This means that the air distribution device 14 is positioned substantially 
between the support structure 18 and the side wall arrangement 22 of the cabinet 10. Described 
in another manner, the air distribution device 14 is positioned beyond the perimeter Per.2 of the 
support structure 18 and within the perimeter Per.l of the cabinet 10. As a result, the air 
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distribution device 14 does not interfere with the operation of the computer devices 12 arrayed 
in the support structure 18. Also, the air distribution device 14 does not interfere with the 
operation of the cables, leads and/or power cords of the computer devices 12. Furthermore, the 
air distribution device 14 does not interfere with the opening or closing of the front and rear 
walls 24, 26, including the lower segment 34. Nor does the air distribution device 14 require the 
redesign or reconfiguration of the support structure 18. These factors enable the air distribution 
device 14 to be installed in a conventional computer cabinet having a support structure, whereby 
the air distribution device 14 becomes a retrofit application. As a result, the utility and 
commercial viability of the air distribution device 14 is increased. 

As shown in Fig. 1, the cabinet 10 has a pair of air distribution devices 14 positioned 
within the internal chamber 20. One of skill in the art recognizes that the air distribution devices 
14 have similar dimensions and configurations. One of skill further recognizes that the precise 
number of distribution devices 13 can vary with the design parameters of the cabinet 10. For 
example, the cabinet 10 has a single air distribution device 14, wherein the components, 
including the inlet fan 70, are sized to meet the cooling requirements of the computer devices 
12 in the support structure 18. 

In operation, the air distribution device 14 draws ambient air into the cabinet 10 and then 
distributes it to the frontal portion 16 of the computer devices 12 arrayed in the support structure 
18. Because the discharge ports 62 are selectively adjustable, the air distribution device 14 can 
be tailored to distribute air to computer devices 12 in a precise and highly controlled manner. 
One of skill in the art understands that the computer devices 12 generate a considerable amount 
of heat during operation. Since excessive heat can lead to component failure, a conventional 
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computer device 12 includes an internal cooling fan that draws cool air into the device and across 
the internal components and then discharges warm air from the device 12. The air distribution 
device 14 delivers a uniform flow of air to the frontal portion 16 of the computer devices 12 
positioned in the support rack 18. By providing a uniform flow of air to the computer devices 
12, meaning along the height of the support structure 18, the temperature gradient in the internal 
chamber 20 is reduced. Additionally, the amount of heat transferred by the multiple devices 12 
is increased and the amount of heat that remains within the internal chamber 20 of the cabinet 
10 is reduced. 

In more specific terms and referring to Figs. 3-6, a quantity of air, represented as inlet 
flow path FP1, is drawn through the lower segment 34 of the front wall 24 and into the plenum 
42 by the inlet fan 70. The inlet fan 70 then draws air from the plenum 42 through the fan 70, 
which is represented as flow path FP2. Next, air is drawn into the passageway 52 of the duct 50, 
as represented by flow path FP3. From there, the air of flow path FP3 migrates through the 
passageway 52 to the various nozzles 64. Once the air of flow path FP3 reaches the nozzles 64, 
it is discharged through the nozzles 64 as flow path FP4 into the internal chamber 20 of the 
cabinet 10. Due to the positioning of the air distribution device 14 and the computer devices 12 
within the internal chamber 20, the discharged air of flow path FP4 is directed towards the front 
portion 16 of the computer devices 12. There, the internal cooling fan of the device 12 draws 
air through the front portion 16 of device 12 to cool the internal components and then discharges 
the warm air through a port in a rear portion of the device 12. The warm air that is discharged 
by the computer devices 12 exits the cabinet 10 by passing through the permeable rear wall 26. 
Therefore, with the selectively adjustable nozzles 64, the air distribution device 14 precisely 
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delivers air to the computer devices 12 which enables uniform cooling of the devices 12 and 
thereby decreases both the internal temperature of the devices 12 and the temperature of the air 
being discharged through the cabinet 10. 

Since the nozzles 64 are selectively adjustable between an open position PI, a closed 
position P2, and an intermediate position P3, the air distribution device 14 can be tailored to 
deliver cool air to the specific number and location of the computer devices 12 in the support 
structure 18. For example, when the support structure 18 contains a large number of computer 
devices 12, the air distribution device 14 delivers air to all devices 12. This means that all 
nozzles 64 are open and discharging air in a generally horizontal flow path FP4 (see Fig. 3) to 
the front portion 16 of the computer devices 12. In another example, a reduced number of 
computer devices 12 are supported by the structure 18 and the air distribution device 14 is 
adjusted to deliver air to the reduced number of devices 12. This means that the nozzle 64 
proximate a device 12 delivers air in a generally horizontal flow path FP4, and the various 
nozzles 64 near the device 12 are adjusted to direct air in a generally angular flow path FP4. In 
yet another example, a single computer device 12 is positioned at a midpoint of the support 
structure 18. To efficiently deliver air to that device 12, the air distribution device 14 is adjusted 
in the following manner: the nozzle 64 proximate the device 12 delivers air in a generally 
horizontal flow path FP4 to the front portion 16 of the device; the nozzles 64 near, meaning 
above and below, the device 12 are adjusted to direct cool air in a generally angular flow path 
FP4 to the front portion 16; and, the nozzles 64 positioned a distance from the device 12 are 
adjusted to a closed position P2. Therefore, the adjustable nozzles 64 enable the air distribution 
device 14 to deliver a significant quantity of air to the front portion 16 of the computer devices 
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12 in a precise and selective manner, which enables the computer devices 12 to discharge an 
increased quantity of heat. Accordingly, the adjustable nozzles 64 increase the efficiency of the 
air distribution device 14 and reduce the quantity of heat that accumulates in the cabinet 10 
during operation of the computer devices 12. Described in a different manner, the adjustable 
nozzles 64 enable the air distribution device 14 to reduce the temperature gradient explained 
above. 

Figs 7-11 disclose an alternate embodiment of the cabinet of the present invention, 
generally designated with the reference numeral 1 10. The cabinet 1 10 has an internal chamber 
120 that accommodates two distinct support structures 118a,b for the computer devices 12. 
Compared to the cabinet 10, the cabinet 110 has an enlarged configuration that enables the 
cabinet 1 10 to house a greater number of computer devices 12. The cabinet 1 10 has a pair of 
front doors 124a,b (the front door 124b has been removed for illustration purposes) one of the 
and a pair of rear doors 126a,b. One of skill in the art recognizes that the dimensions of the top 
wall 140 and the bottom wall 142 of the cabinet 110 are increased to accommodate the larger 
internal chamber 120. 

As shown in Fig. 7, the cabinet 1 10 includes four air distribution devices 1 14; however, 
it can have a greater or lesser number of devices 114. For example, a first portion 120a 
(coinciding with the first support structure 118a) of the internal chamber 120 has two air 
distribution devices 1 14 and a second portion 120b (coinciding with the second support structure 
1 18b) of the internal chamber 120 has a single air distribution device 1 14 that meets the cooling 
requirements of the cabinet 1 10. Due to the positioning of the air distribution devices 1 14, there 
is a gap 129 between the air distribution devices 1 14. However, the gap 129 can be eliminated 



18 



in a number of ways, including by increasing the dimensions of the distribution devices 1 14 or 
altering the positioning of the devices 1 14. 

FIG. 11 discloses an alternate embodiment of the cabinet of the present invention, 
generally designated with the reference numeral 210. The cabinet 210 has at least one air 
distribution device 214 that includes an elongated horizontal duct 272 that houses the inlet fan 
270. The horizontal duct 272 has an elbow 273 that permits the duct 272 to port with the second 
side wall 260 of the vertical duct 250 such that the horizontal duct 272 is in fluid communication 
with the passageway 252 of the vertical duct 250. Alternatively, the elbow 273 is omitted and 
the horizontal duct 272 ports with the rear wall 256 of the vertical duct 250. The inlet fan 270 
is oriented in the plenum 280 such that the inlet flow path FP through the opening 274 of the fan 
270 is generally transverse to the front and rear walls 224, 226 of the cabinet 210. Described in 
a different manner, the inlet flow path FP through the opening 274 of the fan 270 is generally 
parallel to the side walls 228, 230 of the cabinet 210. Compared to the cabinet 10 shown in Fig. 
1, the inlet point of the inlet fan 270, meaning the location where cool air is drawn into the inlet 
fan, is closer to the rear wall 226. 

The present invention further provides a method of distributing air to an arrangement of 
computer devices 12 within the cabinet 10 involves a number of steps. As explained above, the 
cabinet 10 includes the support structure 18 and the air distribution device 14. Ambient room 
air is drawn into the plenum 80 through the permeable lower segment 34 of the front door 24 by 
the inlet fan 70. Due to the inlet fan 70, the air is then transmitted to the passageway 52 of the 
- duct 50. Next, the air is discharged from the passageway 52 through the discharge ports 62 and 
uniformly distributed to the frontal portion 16 of the computer devices 12. The nozzles 64 
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enable the air distribution device 14 to selectively distribute air in a precise manner. As a result, 
when the support structure 18 is not fully loaded with computer devices 12, the nozzles 64 can 
be adjusted such that the air distribution device 14 selectively and precisely delivers air to cool 
the computer devices. 

While the specific embodiment has been illustrated and described, numerous 
modifications come to mind without significantly departing from the spirit of the invention, and 
the scope of protection is only limited by the scope of the accompanying Claims. 



